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There Might Be Giants???
Jacob Millspaw, Mark F. Masters  
Department of Physics, Indiana University Purdue University Fort Wayne
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Science and Giants
Science is supposed to be fun. . . or so I was told (no really I 
was!).  If we are to encourage more students into (scary) 
science this needs to be true at the introductory level.  Here 
we hope our students begin to learn about the nature of 
science, develop problem solving skills, and cultivate some 
real interest in scientific investigation!  What could be a 
better way to accomplish this than performing an actual 
scientific investigation? (A fun one. . . after all, how exciting 
are springs and simple pendulums anyway?)
Throughout the history of  TV and movies we have seen a 
variety of giants, from “Land of the Giants,” to “The Attack 
of the 50 Foot Woman,” to “Harry Potter.”  Giants have also 
appeared on TV as jolly giants with green skin promoting 
healthy eating habits or in books, like The Big Friendly 
Giant, who help us happily dream at night.  So where are 
these giants?  Why do we not run across these overly 
large beings?  Would it even be possible for there to be 
giants? 
Are Giants Physically Possible?
For our investigation we chose to look at isometrically 
scaled (changes in size do not lead to changes in 
proportion) giants such as the Jolly Green Giant.  Most 
of our fictional giants fall into this category so 
isometrically scaled giants will be our focus.
To simplify the problem we examine a single load bearing 
bone.  What happens if we scale up isometrically by a 
factor of 2?  To further simplify, let's assume our bone is 
cylindrical in shape and is supporting a load that is cubic 
in shape.
Our load volume increases by a factor of 8 and assuming a 
constant density so does the mass.
Volume=l×w×h
Volume giant=2 l×2 w×2h=8×Volume
Time for our GIANT investigation!
For our isometrically double sized Jolly Green Giant to exist 
his bones must be able to support a load that is 8 times as 
massive!
Since testing the breaking point of students bones was out of 
the question, we used spaghetti to model our bones.  
Spaghetti allowed for easy control over the length and cross-
sectional area of our “bones.”  Using a simple apparatus 
(directly below) we were able to measure the load mass 
required to break our “giant” spaghetti bones!
Getting Taller!
The first experiment examines the effect of the change in 
length on the strength of our bones.  Will the bones 
become weaker, maintain strength, or become stronger?  
Submit your hypotheses and head to the lab!
Getting Taller! (results are in!)
The result of our investigation was an approximate 
inverse square power law.  Doubling the height reduces 
the load strength by a factor of 4!  Well, cross-section to 
the rescue?!?!?
Up with the Thickness!
The second experiment takes a look at the effect of 
changing the cross-sectional area.  Clearly we are hoping 
for a large increase in load strength!  
Up with the Thickness! (no such luck)
Our results. . . . an approximate linear increase in strength 
with cross-section!  Doubling our radius results in a factor 
of 4 increase in load strength!
Problems for Giants
Clearly these results imply hardship for isometrically 
scaled giants!  For isometric scaling there is no gain in 
load strength!  For the spaghetti bones to support the 
increased load for twice the height would require the 
radius of the bone to grow by nearly a factor of 6!
Giants, Size and Reality
There are many things to consider and discuss.  The 
experiment was done in relation to breaking load.  Clearly 
our bones are not pushed to this limit regularly.  Consider 
power lifters squatting 8 times their body weight or the 
feline skeletons above.  
What is significant is that isometric growth does push the 
body closer to its limits.  Scaling by 10 (possibly a 50 foot 
woman) would increase the mass by a factor of 1000!  
The strength of the bones scales by a factor of 1 since the 
cross-section scales as the area squared.  
A Giant Lesson
This question can be explored in class in various depths.  
It can be used to introduce students to the act of 
performing a scientific investigation, developing a simple 
model, acquiring data, analyzing data and forming valid 
conclusions from their results.
I'm big boned!
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mass=0.1×# of 16cm strands1.06
